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(2) 

1 

10 

b, 

mrn%mm^(om^y £ -9 \z.m^x±m<o%.^&\k* 

1 Xtt 2 fclE*«0±*©363&WN4»l5£Slt. 30 

attx-gofcrtwitts, w#* i xw: 2 iciatt 
o \z Lfc, m&m i xtt 2 \z.&m<D±m<oytmim.m&: 

8I?riifc> »** 1 Xf4 2 fc'iB*©±«|©*#1fiH4 

m&MSo 40 

[$B?»l<Z>i£iSB&tftW] 
[0 0 0 1 J 

10 0 0 2] 50 



#B|spl 1 -8 3 6 2 7 

2 

*iS*©i|Jia:«:*ai$*5fc«>fctts ± 

[0 0 0 3] *©fc*<o±*^^«f3fi«i:LTtt, El 
1 (HtjH-J; 5 ^etro^^qfjtuTV^S (Soil Organic Mat 
ter, CEC, and Moisture Sensing with a Portable NIR 

Spectrophotometer; K. A. Sudduth, J. W. Hummel: T 
ransactions of the ASAE, 1993 Vol. 36, 1571-158 

2) „ ~v>±m&ftftffimm 1 h 7 2 

[0004] r©±*^5)-WKei{-^v^-cf4, 

^RtsttSrUfc^^^x-r^^ 9<omMffla i oicf 

*tT^3 0 •7^/U?7*j 9 hi [Hlfc^e — 1 1 iao 
7*4*9 9C^^lR)(-f&oX*ffl*<{H:BUTV^W 

-c, y ^ fv^^^*9 9 a* [Hie ltv ^ 5 ^jj^ur 

7 »ue»ft»« 7 f A'* 8 Srjffiig LTX > K/Hfc 77^ 
fb-TSo i£*jg#?:7-f A'* 8i^J:Sii^ftfa s 4oo 

-2 5 0 0 nm^>46ia»^*^?5j£^3t*fflV^5i 
b&£>\\ m^^—9 1 l\^m>y ^ /V9T'4 *9 Q<D 

hne«, 9fflmt$i 3\c£'DX®m£nx3o'9 . 
-9Mmmmtt-9®mw 1 3 a^^-^teaasn 1 

4 — &i£tB£;ft,T^-5<£>-t\ r-^MMl4ftt/< 

fttLESte&g^frjf 1 5^WfrtiX*5K>, 
^✓<6rt»fce*LTfili#«iB;a»&ffl»U SS#«l 

x mm § * htitzmfcmm<Dm uv n±<*e 3 $ tt 

[0 0 0 5] r 5 UT±*E3teJH«t*;Wfcl*fe<Z>WJ£ 
*»4±*ffi3-e*SLRJH-Six, ttSLRatftKfcff^SS 1 6 
£i§oTf?tmg:}fe?gl 5ft^I5, «g5t*|l5F*9— 

«77^/e areata!** enfc3t^ttss§ 1 7 x-styt $ 



3 

[0006] ov^r% -r— ^saa^ei 
m^-m^o)^7-9^m^ (si) , ^<D^s 

<nm%LK%iX.<Dyt*^9 b/WSrfft&b (S 2) , roifc 

S^SJ-BI-rST 2 — 9*. 
f$.VXhZ>mi£<D\s]ffii&MXA'fZ> (S3) ^irt^o 

■f) iz-mTF-rz (S4) o TfetJ, ®!ifs;}*, ^»$w 

[0 0 0 7] 

■ -hie© j; b icmx-mm z ^tzm v^^±mm >- 

[0008] L^L^e^^, ±j®«— m-®.? <£>A£ £ 

*r^3t&m^fir.fii- i: o r^^tta* JI& 9 , jEflt 
[0 0 0 9] ±«fi)c^W»B«rBa-C^i()$* 

[ooio] ^©±«fig^w«B-ett, ±«tst7t 
&ttig£<£>sgi?f^2av^ mz.\-£, 1 smmgs) <dt% r 

(OX o ^HEg^iSS'J^ffi^cofST^ii^o^^^L^ 

i&TK t'ttim-tz T-ibiaL ±mm t ftw-ta^m t <d 

[0 0 1 1 ] *^eg«HfiiS^5l5#iJcDA^:i-ig^T/£S 

e>i\ ±*w*^4tttsri»* i < aurrs r b &x- 

[0 0 12] 



(3) 1-8 3 6 2 7 

4 

[ssesop^] m#£ i ^mm.0>±m<nytm&&m7Em 

*#lt, mm^tm^u^m<M^t^b. mmytm 
mnpmyt&ttit-rz^&b, mm^^m^x^x^ 

x.fc^ b*¥rWt.b LT^5„ 
10 [0013] ^05±*»3t^#ttaiJ^BI-fcoTtt, 

Ktoisfrtmi£ft*M%^Wix%ffimbfo^frxmu 

[0 0 14] (So-C, *»M^J;ntf, ±*BT*maS 

20 *H-eiStSLK *t $ ix A # * $ v >$sh 
[0 0 15] ±Wffi-e*ajt»S*ufcWj£36«r* 

[0 0 16] «£oT, ±«Si:^:Jtt£ao-V^T«3fe^ffi 
40 [0017] 2 ^E*©±*©*^«M*ai««« 

■tz^mb&ffittz b *mmb bTv^5 () 

[0 0 18] £©±*<a#^«H4fflJ£S£ew:, If *Jg l 
50 ©3t^«M4W3e««i:t4, *iR* J l««c«J*«*«*«)* 
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[0 0 19] ±BB*}«tEg|5ir LTMt, W*B3KHB*<z> 
[0 0 2 0] LtlJ, 11**4 fdfBtt 

[0021] it** 5 ^m$L<vmmmmte, ts*« 1 x 

[0 0 2 2] r<7)3liSflg«OJ;5{-, ±«ffifc©lffl«Tai 

[0 0 2 3] fitjfcjg 6 icIBgtoXIttMRri, »#* 1 X 

tvfcffiB— St 9 Bfel^fc: «J T# 5 <fc 5 i- Lf^r t IrUtt 
[0 0 2 4] .fcfttf, **©»*^IpU- 

[0 0 2 5] 7 |cG*OXIfctt£ri, W*« 1 X 

(42 |cett<8±«0%¥m£M£&Blc:^T, »J^4 
B Sr » JEi" 5 fc * ©SISffiB W-iB0»K *ffiZ.tz.^kik® 
Wit L-CV^„ 



(4) i&M3Z- 11-83627 

6 

[0 0 2 6] £w£MillB«»::J:*tfi, ffl&ttBSf-ffi&B 
[0 0 2 7] AMU, |»**8{CfB«W*liii«f4> ffifi 

io -f-srias-rgr-s,, 

[0 0 2 8] 

(mivmMMn) E^tt*«W©— SS*7B«K:J:$± 
*<Z>3teSM$ttWJ£»fi 2 1 0*fiSc^*-T«B&iaT-fc5 0 

3, »i2 4, »*Kt2 5. 7t^tUS§2 6*3<t^ 
•T— **&S3£B2 7a»b«fifc£*u-CV''5 0 7fc#l2 2i4, 

20 2 3 &{%1ft-fZmWi 2 8C0^ap{^^{JlElfi$tl/-C*S 
9 , 3fcjR 2 2 (O J:B«atmjaHMttR*t* 2 9ti0i 

Ottffi 28t 2 4 ©IH»4» ^VSL3t^ A hte^i. 

[00 2 9] 3t«2 2*»e>ffij»S*tfcefe* 
Wdb»E3SrfltUW-*-5, :©±tB3lM»2i:±cT± 
B^St^oTBWS^fcSrLV^WffiTfcoT* 3tM 

30 Ltv^©-?> ±*ffi3 W.B?,#t3^Sr^:# < T^5o 

[0 0 3 0] M^2 4li, B&*^SrLTV>TTE 
«r«S:3t^3 0*s|3:fte>nTV>5 o 3t«f^*2 4<Ortlfl5 

ffittSW^Sfat^l 0 0%ro?tt£tfcE (*fc{4, ^ffi) 
iftot^S, ro»«2 4©-{fftlj:, 
«:^7tgg2 5— fcfe»S7L3 l i>ma ZtnT*,^ 

So 

[0031] i*wyX2 3Rt;3ti^2 4 

©{4BM^«, »2i:iJ:orBmS-are>4xfc*fL.V'»±* 
40 ffi3 03^S:*3t^vX2 3{iio-C3t«S^«2 4o?S:3t 
i5 3 0»c^^-ar5i 5^LTV^5 0 -T*t>*i, 
yX2 3©^^:sHgt* f , ±iS3fcifi/yX2 3co 
SEBi^a, i*uyX2 3 irS*^3 o ©SHK^ b ti- 

(1/a) + (1/b) = (1/f) 

[0 0 3 2] ioT, ±*ffi 3 i: 2 4 i ©ffilB 

(a + b) dSft<Tt, a > b ©BBffSrWfc-t-J; 5 
*ffi3 t!)tw>-X2 3«0^<?5BgBISr5(E^lt-oT&H 
50 fS\ E4^e>t^5«fcpi-, ±*E3 0D/£v^B^T'tfe 
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«2 4©rt«B-C»i|XSix-Br. fc*<it*R*t«r**>iSL 

2 4 «j±«b 3 fcBESMttvr v ^ t . 

±«ES3W (g*^3 0 WSQJiJlit^T) JE^ffifiS-TMR 

2 6 ^wfrti> m^mfemm&'&z r t s 0 

[0 0 3 3] *»W«J±*»*^«M4iill3£S« 2 1 idfc 
otlt * 5 Lt±W3 bymttM2 4X>^X\±Wlk 
W^2 6 tcoSggf^ft<r-#5<7)T% H^T-^#«)(cJ; 
oT±*BS3 i:ftt&W322 6 L-Ct>±* 

[0 0 3 4] *)fel/yX2 3iaot±ig30 

»SLS*t3fe'bS3fcSS3 0*>e>36f»*2 4rt'^»6 
tbfctfeSLSlt^^5S?L 3 1 a» 2 5 — m 9 ttJ $ 

[0035] ±*®{4K a*#> ±m<vm 

fcffljfc* 2 5 t L < «3fc*Hi* 2 6 -Ciff&g 

Mffi-T 5 i £ K 4 o tTO LT »*3fi« 2 5 % L < t4 

s c i: a* -c £ * mm*?- 9 <D<mm. & fa-t $ s r t & 

[0 0 3 6] 5(4, Jttt^2 4 W@fL3 1 

^*M2 5tLTIt #J;tfc£t£3feM (12) T?i£-< 
fc45fc, SfcBiSiR^-fvW (i^^/u*) 8*«x. 

[oo3 7] fosi^wu H5i^-r«t5i-, efe?t?rfe 

^S-tirSEJf^ 3 2t^y y h«3 3C±oTM 
3SB2 5Sr«*U @tfft&T-3 2Xtt^y h«3 3^: 

& tt $ * s r 1 1 4 o x ft * 3£ b 2 5 a» & m m § n * a 

[0 0 3 8] Jfel^mgg 2 6 t UTIJ, I n G a A s , P 
bS, P b S e/it'©«ft:$}t^v'!) 3^7* h 



(5) ^M^F 11-83627 
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*V tf— Kft ifSrffl^-5 r £ S c 
[0 0 3 9] £5LT#tfeW#2 6-?##3;K;fc1KSLR 

2 7^Sftd-J§-asi£P>;h..3„ t-^MI8I2 7 

«4, 3t«U±IS§2 6S:S*b-C^3t^«2 5*»5>iM«3t<Z) 

WBL*^? Yjv) Sr^-r o ^3tH2 5iaotM 

2 7 -eft?#rf s i t j; 19 %m±m<Df&ft&ft&r-rz> - 

[0040] (I2©^i«i) H6Nc*%9]<z>SiJ&?g 

K*t1S2 9a^IWt5± 5J-bT±«ffi3cr»Je 
20 < *T*ii3fe*^— 3 5SriTLTV^ 0 3^22 

*3 9. #B8«3 6 14— JHSr***^— 3 5t=lffi*U # 

3 6 SHSI LTJg3fe*^— 3 5 £>TE£rHfl C-5 <t 5 ^ LT 
v^„ #lS3 6ttm T/w if <r>± v $ 

m * if & ffl ^ - 1 ^ 3 t- # , mm i4gc s 1 

0 0%t ftoTV^So 

[0 0 4 1] r<z>*Jfe^ir J;tuf4, #flg;E3 6 SHfJL 
TiS3t^^-3 5^>TffiSrHC, #fig^3 6 Iz. afe^t^ 
30 lf.MLT#.TO3 6c7>3t^-<^ h/V^n^-tSri 

r iri-«fc 9. ±«ffi3^SiJ^T-#S 0 
[0 0 4 2] jfefc*/^— 3 5©, SrTf::#^^3 

6 t*f|pJi-S@0f^f4, m&^Tm&tS X/U3 7Sr^tt 

/V3 7*^SSJ£^«:#Rgtg3 6iiBA#W-tt-5rir(i4 
40 «? #fig« 3 6 Lfc±^£ if Srfll»BSS*-e t 5 4 

^fiiK3 6w±siiyr*fc-5„ 

[0 0 4 3] ^C0HJ£^ffiT-t4, ^%I2 5 t L-Tf4 
SWffilH)fr*&T-3 8SrfflV>T^3 9, *»ffi»2 6i:LT 

(d4tt(4, ^ KT U4 3 9 CD&<?4 K*^ "C 
50 [0 0 4 4] 3 (DMMBW 0 7(4*^8^65$ 
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Tfl i*¥Si:Lt, fiffi^4 1 £?Lfc£[Mlffi^4 2 

[0 0 4 5] *«»*2 4i:^*««2 5i:S:ii[ 

*^E«^a*«dS»L, **«M4»3e*ll4 0«:3^ 

[oo4 6] {mAcommrm) ms\iv£9&m<ozh\z. 

Tfl *3ti/yX2 3tLT7^uyX (Utifft-v 

tt©*»»B4 6Srfflv^r*3!9, «af<o-+JSfeo*:#*a!l 
(#A**«*Bffi) ^*U^X2 3Wfc:fflH 

(3tem*t««8ffi) fc:##3S«2 5«:EML 

[0 0 4 7] 08m n«t-&#tSrL^:iaS#:(^rt«SdS 

#*»W»ffi^J:oTn«i^«fc»*Ufc*9f«l»4 6 

[0 0 4 8] r(Z)HMl(lfeotfc, «*l^yX2 3 
^«toT±*BB3<35«fe^*:*S[fS4 6(DAWWg^S 

Aofc*SLR|*3ttt3t*«K4 6rtSrK«tb*dSfe»36 

[0049] lot, ±«ffi3^Dflia*ir^J:fe-r, ¥ 
[0050] (^5(Dmmmm) ms (a) tt*»w^> 

«2 2Sr*-T«l»ia, B9 (b) (SSft^Ht 

9 (a) \z.7jk-T£olz^ ft*5*56*ftSr*-rs*»cffl 
«A.Hr3fl©»*^-f (LED) ^SJtflsu— If 
— *^ (LD) ^0^3t*T-4 7a, 47b, 4 7 c £ 

Ltl/^o lot, £©*»l»rai XI2 2^& 
H 3o(ORgXl, n, A. 3 ^5t^±»S 3 MRSt* 

[0 0 5 1 ] — ^Tfe^E 2511 i9 ( b ) {^l" 
■fcSte, 3ttt^*2 4^foA«"Lfc*aR»*:Sr3yp« 



(6) 1 1 -8 3 6 2 7 

10 

- hi" 5 3 V * - h«4 8 t , X 1 <7)ft<Z>^£jgig 

$-#6^>f^ n^f ^ ^ 7 — 4 9 N ^ftX3C9^co^?r 

^^rjgii^^^)^^^ Y'<xy<4A'9 5 1 N Jfcft X 2 <7>;?fc 
O^SrSiSS^rS^^K^^^^^^ 5 2^ X 3<D 
fttf^SrSig^iirS^:/ K^^7^/u^ 5 3 ^5>4ot 
*5 0, 1^3teS:a3fc-r5fc*^*tftU»2 6 att 

s<>'}?/<X7j/U? 5 1 tf>8iSfl0l£lBfi£jh^ ftfi* 2 
^>3tS:S3fc"t*Sfc«)05Jfe*fem8S2 6 b Kt^V hv**7>f . 
10 >v& 5 2(^Siafflfli^EHS^ Rft* 3<z>3fc§:g:Jte-*-3 
fc»0>3fetfefflS2 6 cf^i/hV^^/l^ 5 3(^Sig 

[0 0 5 2] (JB6<Z)3glfc?gffi) HlOtt*J8W^S5) 

tfl fi^Kftf^-^V ^^T- (Acoust-Optic T 
unable Filter ; AOTF 5 5Srffl^ 

20 [0 0 5 3] AOTF5 5tlt Sfeat^fe^fe**^ 

t^ot, ^TlftgP^Sr«rfc*V\ AOTF5 5I1 

5te3ft»ill [Mx.fl rsftf/wi/ (Te0 2 ) *£*a<£>W 
S^i:3t^iifT^lPl^^-f 56itfiKK7 
^^—5 7^fe*5. 011 l^-TJ: 5 eco 

M^l^^^l^hy^^iy^—^- (Acoustic Transduce 
r) 5 8 tTzfy—s< (Acoustic Absorber) 5 9^W5 

a — V 58CRF J9ttSC(D««;ffi $ tlZ> t x b 

30 7^^-t5 8^feT^y— ^5 9^£fef H 5 6f 
U ^WmmmirZ t ^5 6^ 

AOTF5 5^afe^M^tlTVN§^ N 

l{C^t-<fc9^, O&IHSrfti:- l#C0$f3te (Xfl + 
40 UMatfrft) tt*tftffl«2 6lJi»b*v^J:5*lRtR6 0 
K J: 9# s> h-T5o 

[0 0 5 4] ^ 5 LTAOTF 5 5^?>45^3fe»l2 
5*SiaUfc*fe3fedS3tttai«2 6KHH»$ix % BBStift 
*tt*»»K 9>f^— 5 7KJ:oT»«&ga>kftga£ 

(Mx.fl 4 0 0 nm~2 5 0 0 nm) ^^rt^ 
Mif 2 5 t ITAOTF 5 5^V>M\ 

«2 6^H lnGaAs^J:5 4J£«l4^J:v^ 
50 **^S:fflv^T^6o 
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[0 0 5 5] —Jj, f-^MSg 2 7 te N K9 
^-5 7^^^(ao.tMjSft^t6^t 
fc*^ *&tti3§2 6^feS3fc«*S:S(i bTV^o 7 s — 
^*Q-a3SB2 7^ gftff ^ h/vSrsfta&S 

L< N ^y^7xn^7^ (interferogram) £ 

*iUT««IB«b&T#*SlflE«>«flSF (x) (£>r£ 
&VM,\ ^fy^7xnO^F (x) y^iS?aElft 

iszy^Tiyv^y—y^mkWAJtfetzZte, ft* 

[0 0 5 6] rO*^«M4aj3eK«5 4tt, 

3 6<a&*E#t&S;*^ h/^R U) SrS'I^So o 

KUXSft* Abs U) =log [R (A) /S (X) ] 

[0 0 5 7] rO*^^ffi03t^ttil!l^e 5 4T* 
te> ®#3fe3£©2 5 t Lt, m^l-iSiti^WiK^^S 

3 6«rfflVvC3fc«2 2^»6>r*Sr*|jEi-5^ <3K 
[0 0 5 8] (^7 0»1) il2fj:«io$b 

6 2ttm AXtr^SrfUffibfcfflfJffiv'^x^ (GP 
S ; Grobal Positioning System) , ^t^atyff 

tiLmtk e 2 ± o r^m $ ttfcffiBttf ssr ^ 
«2 7^b»fc±**»<^tt«taj3effi:«tftttiJfi«6 




1 -8 3 6 2 7 



* 2^e>#fcW3effi««f«S:BliiW-WT»S[b, ffi^ift* 

<£>o 

[0 2] I^Jb^^^/u^^V^^Sr^i-^Pffiia-efcS,, 

0T?£>3 O 

[12 4] ^M©-*«l^ll8fcJ:*±*©*^«M4*3t 
igeB^flf Sr IW&0 T £> 5 „ 

[12 5] IBJ±©*^«M4WJEK«fcfflv^6>ttrv»5^* 
^e<£>JW3S0T&>-5 o 

[12 6 ] ^WWS'Jfclllfe^iiK <fc 6±*©#9M#teW 

[0 7] #3§b;!C? £ ib (-SiJ^HSE^t- «£ 5 ±m<Oft¥ 

mmmmms &7F-t—mfcm l fctHB&isrB 0 -r £> s 0 

20 [0 8] *«W«0*^{-S | J*HJ£^ffiJ-J:S±«iO3l£^ 

[09] ^m<o^h\cm^mmmm^xi>±m<o^ 
[0io] *ftwco £ ?> Kgij**ifijK«jc <t s ±m<r>it 

[011] 

[01 2] *^Mro^e>(cSiJ^Hlfe^ffiJc«J;S±airo3t 

[«-3-©fWIl 

3 ±*ffi 
2 2 

2 4 

2 5 #ft£eg 

2 6 ft&WSg 

2 7 ^-?*&JS=g§B 

3 5 

3 6 #RS« 
40 47a, 47b, 47c f§3te^ 

6 2 im^fsemw^fi 

6 3 T^fflWI 




[0 9] 

[011] 




(10) 

im i 2] 



<&m¥- 1 1 -8 3 6 2 7 
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